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33. In a physiological monitor for measuring a pulserate of a living being, said monitor 
having a detector producing a cfetector output waveform corresponding to a time-domain 
plethysmograph waveform, a methoa comprising: 

transforming a time-pomain plethysmograph waveform into a spectral domain 
waveform; 

identifying a plurality bf spectral peaks in said spectral domain waveform; 

classifying said plurality of spectral peaks into a first group comprising one or more 
spectral peaks corresponding/ to a fundamental frequency and a second group comprising 
one or more harmonics of sain fundamental frequency; and 

estimating a pulserate from at least said first group. 

34. The method of Claim 33, wherein said plurality of spectral peaks are classified 
according to ratios. 

35. The method of Claim 33, wherein said spectral domain waveform comprises a first 
component corresponding to a firsd frequency of light passed through a portion of said living being, 
and a second component corresponding to a second frequency of light passed through a portion of 
said living being, and wherein said plurality of spectral peaks are classified at least in part according 
to one or more ratios, said one pr more ratios corresponding to ratios of at least one or more 
portions of said first component with at least one or more portions of said second component. 

36. The method of Clpim 35, wherein said ratios are classified according to one or more 

rules. 



37. An apparatus for/monitoring physiological parameters of a living organism having a 
^\PH! serate J sa id apparatus comprising: 

means for producing a time-domain plethysmograph waveform; 
means for transforming said time-domain plethysmograph waveform into a spectral 
domain waveform having a fundamental spectral peak corresponding to said unknown 
pulserate and one or more ancillary spectral peaks, and classifying said fundamental spectral 



peak and said ancillary 



spectral peaks to estimate said pulserate. 



38. A physiological monitor for monitoring a living being having a pulserate, said 
monitor comprising a signal { rocessor configured to: 

transform a time-domain plethysmograph dataset into a spectral-domain dataset; 
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classify spectral Hfles in said spectral-domain dataset into a group of spectral values 
corresponding to a funaamental and one or more harmonics of said fundamental; and 

estimate aypulserate from said group of spectral values according to one or more 

rules. 

39. A physiological monitor comprising a signal processor configured to: 

transform a time-domain plethysmograph dataset into a spectral-domain dataset; 
ssify spectral lines in said spectral-domain dataset into a group of spectral values 
corresponding to a first group of one or more spectral lines and at least one second group of 
spectral lines, said second group of spectral lines comprising at least one harmonic of said 
fir^t group; and 

estimate said pulserate from said first group and at least one of said second group. 
/40. In a physiological monitor to monitor pulserate, said monitor having a detector 
respqfisive to physiological properties related to light passed through a living being, a method 
comprising: 

transforming aftirst time-domain plethysmograph waveform into a first spectral 
domain waveform, said first time-domain plethysmograph waveform corresponding to a 
first frequency of light passed through a living being; 

transforming a second time-domain plethysmograph waveform into a second v 
I ^/^spectral domain waveform, said second time-domain plethysmograph waveform 
)i^Vxcorresponding jo a second frequency of light passed through said living being; 

classify one or more spectral values obtained from said a ratio of said first spectral 
domain waveform said second spectral domain waveform into a series of spectral peaks 
comprising/a fundamental peak and at least one harmonics of said fundamental peak; and 

lating said pulserate from said series of spectral peaks. 
41 . /The method of Claim 40, wherein said pulserate is estimated according to a center 
of mass of atAeast a portion of said series of spectral peaks. 



42. 

confidence 
43. 

indicating a 
being. 



The method of Claim 40, wherein an estimate of said pulserate is associated with a 
factor. 

The method of Claim 40, further comprising computing a confidence factor 
ikelihood that an estimate for the pulserate represents the actual pulserate of the living 
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44. In a physiological monitor attached to a living organism having a pulserate, said 
monitor having a detectoi responsive to physiological properties related to pulserate, a method 
comprising the steps of: 

transforming a time-domain plethysmograph waveform into a spectral domain 
waveform; 

classifying one or more spectral values obtained from said spectral domain 
waveform; and 

using results from a center of mass calculation of at least a portion of said spectral 
values to estimate said pulserate. 

45. A physiological monitor for monitoring comprising a signal processor configured 



to: 



transfer n a time-domain representation of a plethysmograph waveform into a 



spectral-domair 
select a 



representation of said plethysmograph waveform; 

selected portion of said spectral-domain representation based on one or 
more rules relai ing to characteristics of spectral lines in said selected portion and one or 
more harmonicg of spectral lines in said selected portion; and 

estimatd said pulserate from said selected portion of said spectral-domain 
representation. 

46. A physfological monitor comprising a signal processor configured to: 

transform a first time-domain representation of a first plethysmograph waveform 
; to a first optical measurement wavelength into a spectral domain to produce 
■ domain representation representing said first plethysmograph waveform and 



corresponding 
a first spectral 



a transform a second time-domain representation of a second plethysmograph waveform 
corresponding to a second optical measurement wavelength into said spectral domain to 
produce a second spectral-domain representation representing said second plethysmograph 
waveform; 

spectral data from in said first spectral-domain representation and said 
■domain representation at least in part according to a ratio of at least a 
first spectral-domain representation and at least a portion of said second 
representation to identify a series of spectral peaks corresponding to a 
at least one or more harmonics of said fundamental; and 



classify 
second spectra 
portion of said 
spectral-domair 
fundamental an< 
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estimate said pulserate from said series of spectral peaks as a function of a center of 
mass type of calculation of at least a portion of said series of spectral peaks. 

47. A physiological monitor comprising a signal processor configured to: 

transform a first time-domain representation of a first plethysmograph waveform 
corresponding to a first optical measurement wavelength into a spectral domain to produce 
a first spectral-domain representation representing said first plethysmograph waveform and 
a second time-domain representation of a second plethysmograph waveform corresponding 
to a secona optical measurement wavelength into said spectral domain to produce a second 
spectral-dpmain representation representing said second plethysmograph waveform; 

classify spectral data from said first spectral-domain representation and said second 
spectral-domain representation at least in part according to a ratio of at least a portion of 
said firsl spectral-domain representation and at least a portion of said second spectral- 
domain representation to identify a series of spectral peaks corresponding to a fundamental 
and at /least one or more additional spectral peaks at frequencies higher than said 
fundamental; and 

I compute an estimate of said pulserate from said series of spectral peaks according to 
said fundamental and at least one of said one or more additional spectral peaks. 

48. The physiological monitor of Claim 47, said signal processor further configured to 
calculate a confidence factor related to said estimate of said pulserate. 

49. I The physiological monitor of Claim 47, wherein said series of spectral peaks are 
classified using one or more rules. 

50. J The physiological monitor of Claim 47, wherein said series of spectral peaks are 
classified using one or more rules. 

51. I The physiological monitor of Claim 47, wherein said series of spectral peaks are 
classified using one or more rules related to said ratio. 

52. The physiological monitor of Claim 47, wherein said series of spectral peaks are 
classified u ;ing one or more rules related to said ratio and frequencies of said spectral peaks. 



